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ABSTRACT \ 

1 The purpose of this study was to explore the results 
of an early field experience in the Secondary Science Teacher 
Preparation Program at Indiana University, Bloomington, vhere the 
field based program was located in classrooms using the ISCS program. 
Some of the questions explored were: Will early experience change the 
preservice teacher's commitment to science teaching and his attitude 
toward the teacher preparation program? Will it change the preservice 
teacher's view of the role and nature of science? Will it change 
their view of students or affect the preservice teacher's major 
concerns about his abilities and lieeds as a teacher and cause the 
teachers to express a need for a broader science background? The' 
group used consisted of 31 students (primarily sophomores) who were 
pre-" and posttested with the Nature ^of Science Scale, the Teaching 
Profession Questionnaire and the World Association Scale. The results 
indicated that this early experience did not significantly alter 
commitments to science teaching, but it did significantly change 
their attitudes toward their education and science coursework, as 
well as generate increased concern about junior high students and 
their reading problems. A significant change occurred in the 
preservice teacher's view of the jiature of science away from the 
theoretical model and a trend toward the broader selection of 
background in the science fields/ was indicated. (Author/BR) 
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The Evaluation of an Early Experience In Science Teaching 
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Recently a number of teacher preparation models have teen proposed 
and Iraplciaented which include early and continuous field ejcperlcnces for 
preservlcc teachers In various content areas* The purpose of this paper 
Is to describe the early field experience In the Secondary Science Teacher 
Preparation Progran at Indiana University, Bloomlngton, and to examine 
some of the data obtained from the first field tris^.l of the program. 

In the spring of 1974 the early field experience was offered for the 
first time at Indiana University as a portion of F200, the first required 
course in the Secondary Science Teacher Preparation Program. Tlie thirty- 
one students who enrolled were primarily oophomorert vlth a few Juniors 
and seniors. 

A major goal of the program was to give the preservice teachers the 
maximum possible experience in working with students. Another goal was 
to prepare the preservice teachers to acoist the teachers In classroom 
instruction. In view of the typically busy schedule of the classroom 
teachers, the latter goal must always be of predominant concern in cooper- 
ative school/university programs. 

Tha field based program was located in classrooms using the Intermed- 
iate Science Curriculum Study (ISCS) program. Two aspects of the ISCS 

program make It well suited for use in a field based experience. The 

'/, 

Individualized nature of the program permits a number of preservice 
teachers to work with individual or small groups of students in a teaching 
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role without disrupting the normal classroom operations. Secondly » the 
level of sophistication of the JSCS curriculum is readily handled hy the 
college sophomores. 

In the fall of 1973 » three ISCS teachers were selected as adjunct 
faculty members of Indiana University to plan and teach the early exper-* 
lence course « It was decided that a preparation component would be a 
necessary step before the preaervlce teachers would be able to Interact 
meaningfully with the junior high students as they worked in the ISCS 
program. The course was divided into two components called ISCS Prepare-- 
tlon and ISCS Participation. Both components were taught in the secondary 
school by the ISCS teachers. 

The ISCS Preparation component consisted of eighteen hours of 
instruction designed to aqualnt the preservice teachers with the ISCS 
science content, familiarize them wluh the ISCS format, and prepare then 
to use questioning teclmlqucs employed by ISCS teachers. Four ISCS 
Teacher Training Units were used for the Instruction: Rationale for 
iRdlvlduallzatlon, Queationins* Model Testing and Modifying, and Energy 
and Systems. 

In the ISCS Participation coinponent, the preservice teachers worked 
with the Junior high students under the supervision of one of the Adjunct 
Faculty members. Each preservice teacher was scheduled Inco a particular 
Junior high classroom for twenty hours contact. This allowed the preser- 
vice teacher to work with the same group of students over a six week 
Interval. Although in general the preparation componesut preceded the 
participation component, there were some planned interfaces. The students 
observed the ISCS classes early in the preparation component in order to 
visualise the program In action. During the participation component. 
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several af texvschool aenlnara and rap sesalooa were held in order to give 
the preservlce teachers opportunitlea to share experiences and to offer 
constructive criticism of the course. 

In order to obtain as conqplete a picture of the program as possible » 
a large variety of evaluation techniques were used. Three pretest- 
posttest measures were taken to examine the effect of the program on the 
concerns » perceptions » and teaching goals of the preservlce teachers* 
Audio tapes were made to record a sample of the preservlce teachers* Inter- 
actions with the Junior high Students* A questionnaire about the preservlce 
teacher's role was giv^ to the junior Mgh students. And, finally ^ re- 
cordings %iere made of the rap sessions. 

This paper will be limited to a discussion of the portions of the 
data obtained in the three pretest-post test Instruments* All three instru- 
ments, the Hature of Science Scale » tti^ Teaching Profession Quest ionnaire » . 
and the Word Association Scale» were administered at the start and at the 
conclusion of the program. These Instruments were designed to explore the 
following questions: 

1. Will the early ozcpcrience change the preservlce teacher's 
coomltment to science teaching and his attitude to^^ard the 
teacher preparation program? 

2* Will the early experience change the preservlce teacher's view 
of the role and nature of science? 

3. Will the early experience change the preservlce teacher's view 
of students? 

4. Will the early experience cause tUe preservlce teacher to 
express a need for a broader science background? 

5* Will the early experience effect the preservlce teacher's major 
concerns about his abilities and needs as a teacher? 

The Nature of Science Scale 

The Nature of Science Scale (Kimble » 1968)^18 designed to determine 

an individual's concept of science* It is composed of 29 statements about 

Q *ICinball, Morrltt E. ••Understanding the Nature of Science: A Com- 

pariaon of Scientists and Science^ Teachers, •* Journal of Research In Science 
™a Teaching , 5: 110—120 (1967-196$). ^ ] 



scientists and the scientific enterprise. The respondent Is asked to 
Indicate whether he agrees » disagrees » or is uncertain about each state** 
^rnent. The theoretical model of the scientific enterprise used lu thio 
instrument was developed through extensive study of the literature on 
the nature and philosophy of science. The respondent's answers for each 
item are coaq>ared with model responses which are bas^ upon the theoretical 
model* 

It was hypothesized that the early ^erience in an ISCS classroom 
might effect the preservlce teachers' preceptlons of the scientific 
enterprise. Pretest and posttest measurements were taken in order to 
determine the direction of the change. The model responses for each item 
and the precentages of the respondents' answers in each category are 
presented on Table 1. The Instrument is presented in Appendix A. 

The posttest responses of the pres^rvl^e^ teachers differed from the 
pretest responses on 23 of the items. Of these 19 were in opposition 
to the 3K>del. Thus, it appears that the general effect of the early 
field experience in the ISCS classroom was to alter the preservlce teachers' 
concept of the nature of science in a direction opposed to that of the 
theoretical model. 

Each of the statements in the scale relates to one of eight asser- 
tions about Important characteristics of science. Analysis of the items 
grouped by the assertions they represent shows that an increased percen- 
age of the preservlce teachers disagreed with the following assertions: 

1. The fundamental driving force in science is curiosity concerning 
the physical tmiverse. It has no connection with outcomes » ap-* 
plications » or uses aside from the generation of new knowledge. 

2* In the search for knowledge, science is process-^ta^ented; it 
is dynamic, on-going activity rather than a static accumulation 
of information* 



TABLE 1 



Mature of Science Scale: Percentages of Agreement » Disagreement > 
and Unsure Responses in Pretest and Posttest 



Item 



Model 
Response 



Pre 
Post 



Percentage of Respondents ' 
Agree Disagree Unsure 



-% 



-Z 



1. 

2. 

3. 

A. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 



57.5 


35.0 


7.5 


64-3 


25.0 


10.7 


27.5 


57*5 


15.0 


42.9 


39.3 


17.9 


62.5 


20.0 


17.5 


78.6l-< 


7.1 


14.3 


w.o 


25<0 


10.0 


75.0 


17.9 


7.1 


32.5 


55.0 


12.5 


60.7 


32.1 


7.1 


10*0 


80.0 . 


10.0 


25.0 


57.1 


17.9 


72.5 


25.0 


2.5 


64.3 


32.1 


3.6 


52.5 


.40.0 


7.5 


71.4 


21.4 


7.1 


2.5 


50.0 


47.5 


7.1 


39.3 


53.6 


10.0 


82.5 


7.5 


.3.6 


85.7 


10.7 


32.5 


55.0 


12.5 


53.6 


35.7 


10.7 


30.0 


55.0 


12.5 


53.6 


42.9 


3.6 


50.0 


35.0 


15.0 


53.4 


35.7 


10.7 



Table 1 (cent.) 





D 


12.5 


62.5 


1C A 

25.0 






32,1 


46.4 


21.4 


15 • 


D 


30.0 


/ f A 

45.0 


25.0 






39.3 


28.6 


32.1 


lo« 


A 




/ e A 

45.0 








32.1 


64.3 


3.6 


17 • 


D 


32.1 


e A A 

50.0 


17.5 






42.9 


39.3 


17.9 


lo« 


D 


7.5 


67.5 


oe A 

25.0 






3.6 


35.7 


10.7 


19. 


A 


65.0 


OA A 

2u«0 


t C A 

15.0 






67.9 


25.0 


7.1 


20 « 


D 


55. 0 


27.5 


-7.5 






60.7 


21.4 


17.9 


21. 


D 


95.0 


A A 

0.0 


e A 

5.0 






100.0 


0.0 


0.0 


22, 


A 


35.0 


y A A 

40.0 


1C A 

25.0 






46.4 


42.3 


10.7 




D 


25.0 


52.5 


22.5 






35.7 


46.4 


17.9 


24. 


D 


77.5 


7.5 


15.0 






69.3 


7.1 




25« 


D 


7.5 


82.5 


4 A A 

10.0 






7.1 


75.0 


17.9 


26« 


D 


OA A 

20.0 


^ e A 

65.0 


4 e A 

15.0 






39.3 


42.9 


17.9 


27. 


* 

A 


5.0 


85.0 


10.0 






0. 0 


89<3 


10.7 


28. 


D 


25.0 


60.0 


15.0 






42.9 


46.4 


10.7 


29, 


D 


42.5 


35.0 


22.5 






53.6 


28.6 


17.9 
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3. In dealing with knowledge as It la developed and manipulated » 
science alma at ever-increasing conc>rehen8lvene8a and al^ll" 
f lcatlon» emphaalalng mathematical language as the most precise 
and slflvlest means of stating relationships • 

4« There is no one "scientific method" as often described In 

school science textbooks • Rather* there are as many methods of 
science as there are practitioners. 

5. Science has a unique attribute of openness* both openness of mind» 
allowing for willingness to change opinion in the face of evidence* 
and openness of the realm of Investigation* unlimited by such 
factors as religiorif politics* or geography. 

6« Tentativeness an^ uncertainty mark all of science. Nothing is 
ever. completely proven In science* and recognition of this fact 
is a guiding consideration of the discipline. 

On the other hand* an increased percentage of the preservice teachers 

agreed with the following assertions: 

.1. The methods of sciezice are characterized by a few attributes 
which are more in the realm of values than techniques. Among 
these traits of science are dependence upon sense experience* 
Insistence on operational definitions* recognition of the arbi- 
trariness of definitions and schemes of classification or 
organization and the evaluation of scientific work In terms of 
reproducibility and of usefulness In furthering scientific Inquiry. 

2. A basic characteristic of science is a faith In the susceptibil- 
ity of the physical universe to human ordering and understanding. 

/ 

In general* the preservice teachers tend to agree less with the 
theoretical model of the scientific enterprise after completion of the 
ISCS early experience. One' possible cause for this trend might be the 
concept of science held by the ISCS classroom teachers. At a later date* 
two of the three teachers were tested with the Nature of Science Scale 
and were also found to be In great disagreement with the theoretical model. 
Another possible cause for the trend observed In the data Is the nature 
of the ISCS program and the way that it is being Implemented in the class- 
rooms* This possible cause has not yet been investigated* 
Word Association Scale 

The Word Asaociatlon Scale consists of a sematlc differential com- 



pose! of twelve evaluative word pairs and three word pairs from other 



dlaenslcms which were sot tnmlyzed. The respondent was askeu to use the 
word pairs to rate five different concepts. The concepts were: ISCS 
Teachers t Education (kmrsework for Science Teachers » Science Coursework 
for Science Teachers t F200 Core Experiences, snd Junior High Students. 
A low nean score indicates a negative attitude » a high mean score Indi-* 
cates a positive attitude. Differences between pretest and posttest 
concept means were tested using a trials by subjects analysis of variance. 
There was no significant dif fetence In the pretest and posttest scores 
for the concept ISCS Teachers. Evidently » the ISCS teachers matched the 
preservlce teachers expectations of classroom teachers. The results of 
the other four' comparisons are shown on Tables II » III» IV» and V. 



TABLE II 

Analysis of Variance Between Pretest and Posttest of the Word Association 
Scale for the Concept* Education Coursework for Science Teachers 



Source of 
Variation 


Mean 
Square 


d£ 


F-Ratio 


P 


Pretest 
Mean 
Score 


Posttest 
Mean 
Score^ 


Between 
Tests 


853.2 


1 


7.2 


.01 


69.0 


61.6 


Between 
Subjects 


117.8 


30 










Error 


118.1 


30 











Analysis of the preservlce teachers* attitudes toward their education 
coursework* shown in Table 11* indicates a significant decrease in positive 
attitude on the pos«.test. This has serious implications for the program 
since one of the initial hypotheses was that en early field experience 
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vould cause an Increase In positive attitudes. By examining criticisms 
from the rap sessions held for the preservice teachers the following points 
have been identified as possible dimensions of the observed change in 
attitude: there were frequent transportation problems in conmutlng to 
the public schools, a number of scheduling problems arose between college 
classer and the scheduled classroom visits » the total aisount of travel 
time required was viewed as excessive » the ISCS Teacher Training Modules 
used In the ISCS Prfeparation componfent were viewed as inappropriate or too 
drawn out. Besides the above aspiects of the JSCS Preparation and Particl- 
patidn there Is one othet <iimension which probably contributed to thie 
change in attitude* Aa stated earlier/ the ISCS early experience was only 
a portion of the F200 course* The preservlce teachers were also Involved 
in education class experiences ^on campus. This portion of the course » 



called F200 core» consisted of 
such as readings, discussions. 



more traditional education experiences 

and mlcroteachlng* The pteservice teachers 



were asked to express their attitude toward this one experience in the 
Word Aatociation* Scale, shown in Table III* Their change in attitude on 
this item is very similar to the changes shown on Table II. Furtlier 
research needs to be conducted to determine how much of the variance shown 
in Table II could be attributed' to the F200 core experience. 



TABLE III 

Analysis of Variance Between Pretest and ^Posttest of the Word Association 
Scale for the Concept, F200 Core Experience 



Source of 
Variation 



Mean 
Square 



df 



F-Ratio 



l^retest 
Score 



POsttest 
Mean 
Store 



ERLC 



Between 
Tests 

Between 
Subjects 

Error 



1246.5 



7.3 



152.2 30 

169.7 30 Q 



.01 69.5 



60.5 
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A change In attitude was also found In the preservlce teachers* 
attitudes toward the required coursework In science » shown In Table IV. 
It was hypothesized that an opportunity to observe the level of general 
science concepts mastered by Junior high students would cause the pre- 
servlce teacher^ to re-evaluate their science preparation. Analysis of 
this Item In the Word Association Scale Indicates a decrease In positive 
attitude on the pojttest* However » Interpretation of this change of 
attitude would be difficult with this item alone. Related items are 
Included in the third evaluation instruiaentt the Teaching Profession 
Questionnaire. Interpretations of this change of attitude will be dis- 
cussed in the section of ilhls paper which describes the analysis of those 

I 

items . 

TABLE IV 

Analysis of Variance Between Pretest and Posttest of the Word Association 
Scale for the Concept » Science Coursework for Sdenbe Teachers 



Source of 
Variation 



Mean 
Square 



df 



F-Ratio 



Pretest 
Mean 
Score 



Posttest 
Mean 
Score 



Between 
Tests 

Between 
Subjects 

Error 



85.9 

85.8 
31.4 



2.7 



.10 69.5 67.1 



30 
30 



The final concept on the Word Association Scale was Junior High 
Students. A significant difference was found at the .001 level of con- 
fidence as shown in Table V« 
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TALLE V 

Analysis of Variance Between Pretest and Posttest of the Word Association 
Scale for the Concept » Junior High Students 



SourcE of 
Variation 


Mean 
Square 


df 


F-Ratio 


P 


Pretest 
Mean 
Score 


Posttest 
Mean 
Score 


Between 
Tests 


339.1 


1 


12.9 


.001 


57.7 


62;4 


Between 
Subjects / 


16«.2 


30 










Error \ 


26i2 


30 











Teaching Profession Questionnaire 

The Teaching Profession Questionnaire Is composed of six Items related 
to the Individual's teaching goals » professional concerns, and career pre** 
paratlon. The Instrument was validated by administering it tvice to 
fifteen science nethod^ students over ja t;wo week period « In this section 
of this paper each ot the questionnaire Items will be described and the 
validation and experimental data will be discussed. 

Question 1 asked the preservlce teacher to rank his intentions to 
become a science teacher as very strong, moderate, or very weak. No slg-* 
nlflcant (Hfferences were found 1^/^e pretest and posttest responses 
although there^w^ a shift from 21 strong committments on the pretest to 
19 strong coimnitments on the posttest. 

Questions 2 and 3 asked the preservlce teachers to indicate their 
major and minor teaching choices in the science fields # Th^ validation 
group was completely consistent ^ their responses to these items. Tbe 
preservlce teachers did not change their major teaching choices but seven 
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of the 31 did Indicate a change of interest in their minor teaching area, 
moving from unsure to senior high general science categories to the junior 
high ISCS category. This would correlate with the general change in 
attitude toward junior high students indicated on the Word Association 
Scale. 

Question 4 was designed to investigate the concern.*^ t:hat the pre- 
service teachers felt about their readiness to te. t tiuea^xon 
consists of the following thirteen statements of pc<islble concerns: 

A. Earning a good recommendation (from supervisofs, principals). 

B. Dealing with student reading problems. ^ 

C. Planning effective lessons. 

D. Handling general classroom obedience problems. 

E. Wtlting lesson objectives that will be relevant to Students. 

F. Being accepted by the other faculty members. 

G. Providing adequate feedback to the students* 

H. Determining appropriate evaluation techniqdes* 

I. Motivating students to participate more in the learning process. 
J. Adjusting to the teacher role* 

K. Evaluating pupil progress. 

L. Meeting individual student needs. 

M. Meeting the demands of the school system. 

The respondent was instructed to select from the above list those 
four items whi^ch gave him the greatest concern about his role as a teacher. 
The respondent was also instructed to make a list of those four items 
which were of the least concern to him. Each item was validated and scored 
by comparing the consistency of the pretest and posttest data for each 
individual in the group. The validation group responses ranged from 100% 
consistency between tests to a consistency of 12 out of the 15 individuals. 
The data from the preservlce teachers was considered of interest if there 
was a change of 20% or more of the responses. Only two of those items will 
be described in this paper. 

An interesting shift in concern occurred with Item B: Dealing with 
student reading problems. It was not placed as a major concern on the 
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pretest hy^a single preaervlce teacher, however, a total of six preservice 
teachers indicated on their posttests that reading problems were of 
major concern. This i^ a predictable change of concern since the preser- 
ve- :he. s had the opportinity to work closely with the junior high 
sL^aeuts as they read the material in the ISCS program. 

The second interesting shift in concern occured with Item E: Writing 
lesson objectives that will be relevant to students. The changes of scores/ 
are presented in Table VI. 



TABLE VI 

Comparison of Pretest and Posttest Scores for Item E in 
Question 4 of the Teacher Profession Questionnaire 

Pretest Response: 
Major Concern 



Posttest 
Response: 
Major 
Concern 



YES 



NO 



TBS 



NO 



! xo 

(32X) 


3 

(IpZ) 


9 

(29Z) 


9 

(29X) 



The areas on Table VI which show changes in concern are the ye8*-no 
or no-yes areas* There were three respondents (or XOX of the total group) 
who indicated on the pretest that relevant objectives were not a major 
concern, and then changed their attitude to indicate that this item was 
a major concern on the postteist. Even a larger group (29%) indicated just 
the opposite change in majoi^ concern* Perhaps this change could be 
reflecting the fact that the preservice teachers viewed the ISCS program 
as a completed . package which the classroom teacher just implements with*" 
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out being required to formulate objectives. However , more research must 
be done on this topic before any conclusions could be dtawn. 

Questions 5 and 6 concern the science preparation of the preservlce 
science teacher. Question 5 lists the four major science fields with a 
series of topics which are often taught as units within each of the fields. 
The respondent was asked to check each of those topics which might be 

c 

essential to his own preparation as a science teacher. The question was 
scored by coiq>aring pretest and posttest data of the number of topics 
checked outside the individual's specified teaching field. The researcher 
hypothesized that the posttest data would show that after the early ex- 
perience, the preservlce teachers would express a need for a broader 
science background by checking more topics from fields outside their major 
teaching fields. The validation group was consistent in the two adminis- 
trations of the Instrument. Out of the fifteen students in the validation 
group 9 five indicated a total of seven fields which they viewed as non- 
essential to their preparation. 

A difference in pretest and posttest scores was found in the hypothe- 
sized direction for the preservlce teachers as shown in Table VII. On 
the pretest six of the respondents indicated a total of ten of the fields 
which they believed to be non-essential to their preparation. On the post* 
test four people indicated five non-essential fields. 



TABLE VII 

Teacher Profession Questlonnalrey Question 5: 
Science Topics Omitted from List of Essential Studies 



Test 
• 


Topic 


\^ 

Nunber of Tines Omitted 


Pretest 


Geology 


6 




Biology 


1 




Physics 


3 


Posttest 


Geology 
Biology 


4 
1 

iti 
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The trend ahovn in Question 5 is also found In the. data from 
Question 6 which asked the respondent to Inculcate In percentages how nuch 
of his preparation time should be spent in the various sci«ie^ fields and 
In education. The validation group gave conalstent respoodea on the item, 
showing nine of the respondents Indicating a total of 16 noo**e8«entlal 
fields In the pretest and 15 non^-essentlal fields in the posttest. The 
data for the preservlce teachers is presented In Table VIXI« 

TABLE VIII 

. ' -c 

Nuniber of Topics Omitted Entirely on Question 6 of the 
Teacher Frofesolon Questionnaire 



Major ^^ of times Total omit- Total # of people who 

Field Test Topic omitted ted an test ' Oiiltted Items 



Pre- 



Fhys. 
Geol. 
Astro. 



4 
8 
7 



19 



Bio. 

TWi ?ost- Ilxys. 2 

Chem. 1 

Geol. 4 

Astro. 3 



10 



Pre- 



Phy. 
Scl. 
K»10 



Bio. 
Phys. 
Geol* 
Astro. 



3 
1 
1 
3 



Post- Bio* 
Phys. 



1 
1 



The trends shown In Questions 5 and 6 coupled with thii significant 
change In attitude about the required science coursework from the Word 
Association Scale suggests that the early ISCS field experience may have 
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had an tffcct on the preservlce teachers attitude tovarl obtaining a 
broader science background before entering the teaching profession. 
Smmnary and Questions 

The Instruments developed and used In this study have In actualllty 
allowed for the generation of more hypotheses than they have provided ans- 
wers. This early experience In ISCS classrooms did not significantly 
alter the preservlce teachers* committments to science teaching* however » 
it did significantly change their attitudes toward their education and 
science coursework. Trends toward the selection of a broader background 
In the science fields %7ere Indicated but mare research is ^needed in this 
area. 

The significant change in attitude toward Junior. high students and 
the change in concern about reading problems were both predictable* 
There were other changes in concern* however » which have generated hypotheses 
for further study such as the lessening of concern for the construction of 
lesson objectives. i 

Finally » .the significant changes In the preservlce teachers* view 
of the nature of science away from the theoretical model muot be pursued 
by further research. 

One aspect of this study which remains to be examined la the ques- 
tion of how much of the changes observed in the preservlce teachers can 
be attributed to a general early experience and how mch is solely attri- 
buted to the contact with the ISCS program. This is a question which also 
merits further study. 



APPENDIX A 

Nature of Selence Scale 

Read each statement and then enter your response on the aAswtt sheet* 
The res(onses are: A • Agree 

S ■ Disagree 

C » Not sure 

1. The Most Important scientific ideas have been the result ol a system- 
atic process of logical thought. 

2. Classification schemes are Imposed upon nature by the sciei.ttsts: they 
are not Inherent In the materials classified. 

3. Thanks to the discovery of the scientific method » new discovetles in 
^ scieoce hove begun to cone f^stet^. 

4. The prijury objective of the working scientists is to improve Inflian 
\ welfare. 

5. \ While a scientific hypothesis may have to be altered on the basla of 

\newly discovered date» a physical law la pemanent. ' 

6. The scientific investigation .of humsn behevl6t lis ttS'eless because it 
is subject to unconscious bias of the Investigator. 

7. Science is constantly working toward more detailed and complex knowledge. 

8. A fundamental principle of science is that discoveries and research 
should have some practical applications. 

9. * While bldlogists usci the deductive approach to a problem, physicists 

always work inductively. 

10. The ultimate goal of all science is to reduce observations and 
phenomena to a collection of mathematical relationships. 

11. The best definition of science would be ^*an drganlzed body of knowledge.*' 

12. Science tries mainly to develop new machines a^nd processes for the 
betterment of mankind. v 

13. Any scientific research broader than a single specialty can only be 
carried out through the use of a team df researchers f torn various 
relevant fields. 

14. Investigation of the possibilities of creating life in the laboratory 
is an Invaalon of science into areas where it does not belong. 

15. Team research Is more productive than individual research. 

16. Many scientific models are man^^made and do not pretend to represent 
reality. 

r6 
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17. Scientific Investigations follow definite approved procedures. 

18. Most scientists arerelHCtant to share their findings with foreigners, 
being mindful of the problem of national security. 

19. The essential telst of a scientific theory is its ability to correctly 
predict future events. 

20. When a large number of observations have shown results consistent 
with a general rule, this generalizatioA is considered to be a 
universal law of nature. 

21. The scientific method follows the five regular steps of defining the 
problem, gathering data, forming an hypothesis, testing it, and draw- 
ing conclusions from it. ' 

22. One of the distinguishing traits of science is that it recognizes its 
own limitations. 

23. The steam engine was one of the earliest and most Important develop* 
ments of modem science. \ 

24. Scientific research should be given credit for producing such things 
as modem refrigerators, television, and home air-conditioning. 

25. If at some future date it is foimd that electricity does not consist 
of electrons, today's practices in designing electrical apparatus 
will have to be discarded. 

26. By application of the scientific method, step by step, man can solve 
almost any problem or answer almost any question in the realm of 
nature. 



27. Scientific method is a myth which is usually read into the story after 
it has been completed. 

28. Scientific work requires a dedication that excludes many aspects of 
the lives of people in other fields of work. 

29. An Important characteristic of the scientific enterprise is its 
emphasis on the practical. 

\ 
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